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1. INTRODUCTION 

Now a days the waste water discharges from industries is one of the important pollution source in the 
pollution of the water environment. During the last years a huge amount of industrial waste water was 
discharged into rivers, lakes, and coastal areas. To treat these industrial waste water, there are different 
techniques available. But we can make use of this industrial waste water directly in order to generate electricity. 
This is a new shoot on this branch of energy production, which is capable of generating electrical energy from 
waste water. To make this in realistic way we have come into a smart water management model. This is totally 
managed by the sensors and the controllers without any human interference. The IoT sensors can monitor the 
water level in the tank and thereby control the flow of water. A network of smart meters that collect granular 
real-time data across the water tank that could help to identify the water leakage, hidden patterns in water 
consumption, use predictive analytics to regulate demand and supply and set up alarms for notifying anomalies. 
Then the water resource is proceeding for electricity generation. There are several techniques for treating waste 
water from industries but there is no efficient method in order to generate electricity from it. This paper 
introduces a new algorithm to collect and maintain industrial waste water for energy production. 


2. LITERATURE SURVEY 

Nan Win Aung et.al [1] proposed a solution for solving the problem of fluctuation in frequency and 
voltage output from a generator due to variation in consumer load. The fluctuation in frequency and voltage 
will affect various electrical appliances adversely. The main reason for this problem is variation in speed of 
water turbine due to change of consumer load. The solution uses a microcontroller and liquid crystal display 
(LCD) to monitor the voltage, power, current and frequency of electronic load controller (ELC). ELC is a solid 
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state electronic device which is used to regulate output power of a micro-hydro power system and there by 
handing load on the turbine. 

Asanka et.al [2] proposed a microcontroller based electronic governor and control system for mini 
hydro power plant, which is a complete requirement in the field of small scale power plants. This is to improve 
the features of mechanical governor systems and remote controllability in user friendly manner. Here it uses 
microcontroller technology with the electronic governor system, so it is cost effective. 

Mohamed Nazih Abdallh et.al [3] says about the best techniques for industrial waste water treatment 
of food industry. The industrial waste water will contain toxic materials and possibly pathogenic bacteria. So 
before discharging these waste water in to surface or ground water it should be fully treated. Compared to other 
industries the food industry require large amount of water. The waste water from food industry causes pollution 
problems due to its high COD (Chemical Oxygen Demand) and BOD (Biochemical Oxygen Demand). There 
are mainly two treatment technique which are physical-chemical treatment and physical-chemical treatment 
followed by biological treatment technique. Physical-chemical treatment can remove max degree of chemical 
oxygen demand, biochemical oxygen demand and suspended solids from food waste water. Anaerobic 
digestion is one of the suitable technique for the treatment of high strength organic effluents. 

Edumund et.al [4] developed a sensible and affordable system to generate a significant quantity of 
electric power using closed loop water power plant system. Here the proposed concept is generating electric 
power with the little amount of water. Hence it requires only small quantity of water, the wastage of water is 
minimized. The construction is very simple because it is a small power plant. It consists of two tanks with the 
help of external pressure. This is a fully automated system. 

Mu Han.et.al [5] proposes automatic flow control technique for fluids from different industries. For 
the frequency input of the micro controller a sensing unit, photo interrupter and slotted disk are using. 
Automatic control system is method which makes the needed adjustments without human aid. 

Balaji et.al [6] proposed a microcontroller based power generation from the agricultural field. That is 
to make agriculture simple, effective and automatic irrigation system in order to provide Water to the field 
based on their soil types. Here the moisture content of the soil will test using moisture sensor and the output is 
taken as the input of the microcontroller. By this result the microcontroller can control the motor, which is used 
pump the water from the ground and it will be stored in a tank. When the water reaches the tank outlet the 
turbine will rotate and the motion of the turbine helps to generate the power which is done based on the hydro 
electric power generation principle. The generated current can be used for the home applications and this 
system will preserve an optimum water distribution. 

Jinhuang Huang et.al [7] says about the intelligent water dispenser systems based on embedded 
systems. Heating and heat insulation are the main functions of current general domestic water dispenser 
systems. It is achieved by using the analog systems. But they have so many disadvantages such as it will affect 
by external environment factors. Microcontroller-based temperature monitoring and controlling is used in 
actual production. The MCV-based smart temperature control water dispenser system is used for the good 
functioning. 

Hydro turbine governing system [8] in which the main controller is the Governor of the hydraulic 
turbine and it varies the water flow in order to control the speed or power output. The size, type and cost vary 
according to their capacity and performance. Here speed sensing methods are used based on speed response. 
The speed governor is used to maintain the water turbine speed in spite of the variation of the load. It must be 
high sensitivity and stability. 

The waste water discharged from different industries has different characteristics and volume. 
Different aerobic or anaerobic biological processes are applied for the treatment of industrial waste water from 
food industries [9]. For the selection of treatment process the site conditions of the wastewater treatment plant, 
wastewater properties and economical efficiency of the treatment are considered. 
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3. METHODOLOGY 
3.1. System Architecture 
Figure 1. Shown process the system Architecture : 
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Figure 1. System Architecture 


3.2. COMPONENTS 

Arduino 

Arduino is open source PC equipment and programming organization which will plan and fabricates single- 
board microcontrollers and microcontroller packs for building computerized gadgets that can sense and control 
objects in the physical and advanced world. Here it is used to control the working of flow control sensor, 
display, street lights. It connects with the internet and it can be access from anywhere. 

Battery 

The battery used here isLithium-Ion battery, the current generated is being stored in this battery. The amount 
of current in the battery will be shown on a display that is connected to the Arduino board, the stored current 
so obtained can be used to power up the street lights. 

Cloud 

The user input to the Arduino micro-controller could be given from anywhere using the cloud infrastructure. 
Display 

The Battery voltage will be displayed on the LED display. Also, the user inputs/commands will also be 
displayed. 

Flow control sensor 

Water flow sensor is used to control the flow of water and send it to the turbine for producing the current 
according to the water flow. Based on the input from the user/arduino the flow of water can be controlled. 
Generator 

It is used to generate the electricity from the turbine, it is done by converting the mechanical energy to electrical 


energy. 
Mechanical 
Energy 





Figure 2. Generator 
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Step Up Transformer 

Transformer is an electrical device that transfers electrical energy between two or more circuits through the 
technique electromagnetic induction. In step up transformer the main task is converting high voltage and low 
current from the primary side to the low voltage and high current on the secondary side and vice versa. 


Step Up Transformer | iron Core 
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Figure 3. Step Up Transformer 


Street light 

The lights in the industry are powered up with the electricity produced from the generator with the help of 
turbine. 

Turbine 

Turbine is the main part used to produce the electricity from the flow of water. It is a machine which works by 
the action of fluid and it contains a circular set of blade. The moving fluid acts on the blades which spins turbine 
connected to the generator to produce electricity. 


4. METHODOLOGY 

Step-1: Start and connect a microcontroller to the internet via wifi. 

Step-2: Collect the industrial waste water in the tank. 

Step-3: Based on the output of the flow control sensor it will work. 

Step-4: The water will flow into the turbine and it starts spinning. 

Step-5: The rotation of the turbine will produce electricity in the generator. 

Step-6: The step up transformer is used to amplify the generated energy. 

Step-7: The electrical energy is stored in lithium-ion battery and the voltage can be viewed in display. 
Step-8: The energy stored in the battery is used to power up the street light. 

Let the catchment basin be represented as 5. The water flow in the catchment basin varies with respect to time 
which can be defined as d (6). The energy produced or the current generated is directly proportional to the 
kinetic energy, potential energy and the flow inside and outside the catchment basin. Therefore the level of 
current produced can be defined as 


Mtivi+ 1g? =~ +tv2+ 5g (1) 


Since the potential, kinetic and the mechanical energy varies with respect to time which remains constant n 
both the outside of the catchment basin as well as the inside of the basin, the output will be constant. 


2+ tv+s g?=k (2) 


Since the water level varies with respect to time and rate of flow of waste water, this change in fluctuation can 
be defined as 


40) 
t 


+Vtv + gdz =0 (3) 
Since the tank is open to the atmosphere 
y1 = y2 (4) 
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The rate at which the water comes into the catchment basin will be presumed as zero 
vi=0 (5) 


Therefore the energy produced varies with respect to the flow or rate of flow of water and the moment at which 
the power can be generated are as follows: 


v2 = Į 2y(z1 — z2) =./2gm m=+pAV (6) 
2 p2 
V2 = Vi 


2g 


The energy production also changes with respect to the kinetic energy when it moves inside the pump to the 
turbine which can be defined as 


Py + YwZo + YmZ = Po + YwZo tym? (7) 


P, — Py = (Ym — Yw)2 
haa + v -í 


w 


Therefore the power generation can be defined as 
Power P=y,,Qha (8) 


The efficiency or the current produced can be given as 


Efficiency = = (9) 


Pumpout 


5. CONCLUSION 

Since we are running out of renewable energy resources, it’s high time that we must go for methods 
to preserve them. The idea proposed here would produce electricity from industrial waste water which could 
be then used to light up streets. Innovative technologies could be used to extend this idea further for large scale 
electricity generation. Further, if turbine can be powered up, the electricity generation can be increased in large 
a quantity which facilitates powering up the street lights, etc. 
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